The DNA fragment encompassing the ras gene of Harvey murine sarcoma virus was sequenced and assigned the coding region of a transforming protein, p21, to the sequence.
INTRODUCTION
Harvey murine sarcoma virus (Ha-MuSV) was originally isolated from tumours induced by inoculation of Moloney murine leukemia virus (Mo-MuLV) into rats (3) . This virus was able to transform fibroblast cells in culture and induce sarcomas in susceptible mice (4, 5) .
In the virus-infected cells, a transformation specific protein with a molecular weight of 21 kilo daltons, p21, was produced (6, 7) . The closed circular DNA intermediates have been isolated from the infected cells and cloned molecularly (8) and physically characterized (13) . Studies on transforming ability of the subgenomic DNA allowed to localize it within the Smal-PstI fragment in the proximal half of the viral genome (9, 10) .
We have sequenced a fragment spanning the ras gene of Ha-MuSV (H-ras)
by the methods of Maxam and Gilbert (11) and of "dideoxy" sequencing (12) and assigned H-ras coding region to the sequence.
Comparison of the nucleotide sequence with that reported earlier (2) has showed several discrepancies including insertion, deletion and substitution of nucleotides.
One of these changes result in amino acid replacement of glycine by alanine at position 122 of p21 and in frame shift upstream from H-ras gene. After elution from the gels, the fragments were purified by the column chromatography on DEAE-sephacel (Pharmacia Co.).
The fragments were sequenced by the methods of Maxam and Gilbert (11) and of Sanger et. ai. (12) .
RESULTS AND DISCUSSION
Coding region of p21
Ha-MuSV was originally isolated by passage of Mo-MuLV in rats (3).
The circular duplex DNA intermediates were extracted from the Ha-MuSV infected NIH 3T3 cells and cloned molecularly (8) The frame from the first ATG has amino acid sequence information to encode a 21.3 kilo dalton protein, consistent with a molecular weight of p21. In addition, the amino acid sequence predicted from this frame was highly homologous to those from the ras genes of other eucaryotic species published so far.
Therefore, the open frame from the ATG was able to be assigned as a coding frame of p21, in agreement with that reported earlier (2) except for two nucleotide substitutions; T for C at position 717 and G for C at position 719 of the present sequence ( Fig. 1) . The latter change results in amino acid substitution of glycine by alanine at position 122 of p21. In the case of c-H-ras, alanine is encoded from the corresponding position (15) .
Discrepancies in nucleotide sequences flanked by H-ras
Several differences in the sequences were also found in non-coding regions, particularly upstream from the p21 coding region. They included 9 deletions and 5 substitutions and 2 insertions of nucleotides in the published sequences (Fig. 1) . Because the viral DNA was originated from the same clone but sequenced in two separate laboratories, these discrepancies in the sequences may be partially caused by technical problems occurring inevitably in sequencing. Thus, most of the regions where many differences were found in the sequences can be characterized by GC rich regions which cause troubles against sequencing due to formation of secondary structures while the gel is running. We tried to sequence them from the both strands by the method of Maxan and Gilbert (11) as well as the "dideoxy" method (12) but failed to do them mainly due to "band compression" emerging in the ladder sequencing patterns. When dITP was added instead of dGTP to "dideoxy" reaction mixtures (18) , the band compression disappeared and additional G bands appeared in the ladder patterns with the expected spaces between bands (Fig. 2a) .
The active elements for gene expression resided in the 5'LTR approxi- 
